During a survey of Trichoderma biodiversity in the coastal and lake wetlands of China in 2015, 7 total 114 strains were isolated from 52 soil samples and 18 water samples collected from Dongting 8 Lake wetland (E 111°-113°, N 27°-29°) in Hunan province (Chen et al. 2017) . All these strains 9 were identified to 15 known species, among which T. capillare TW22166 was a new record in 10 China. Here we report the identification of a novel strain TW21990-1 with great biocontrol 11 potential as a new species Trichoderma cyanodichotomus, and the characterization of its 12 antagonistic activity.
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Materials and Methods
14
Collection of Trichoderma isolates
15
Seventy samples were collected from Dongting Lake wetland in Yueyang City, Hunan 16 province, China, from June to October 2015 (Chen et al. 2017) . Samples were obtained at a depth 17 of 10-20 cm, transported in sterile 50-mL conical tubes, and stored at 4°C until examination (Jiang 18 et al. 2016) . Serial dilution plating method was used to isolate fungal cultures. 1 g of each soil 19 sample was mixed with 9 mL of sterile distilled water (DW) and shaken for 15 min at room 20 temperature; serial dilutions ranging from 10 -1 to 10 -4 were then prepared. An aliquot of 0.1 mL D r a f t 1 from each dilution was inoculated onto 9-cm Petri dishes containing potato dextrose agar (PDA; 2 potato dextrose agar 39 g, DW 1 L; Difco) with 100 μg/mL streptomycin and incubated at 25°C 3 for 3-7 days. Grown mycelia were transferred to fresh PDA until single spore isolates were 4 obtained. Trichoderma spp. were identified by the morphological characteristics and molecular 5 analyses, and novel Trichoderma strains were deposited at China General Microbiological Culture 6 Collection Center (CGMCC). 
Phylogenetic analysis
19
Total genomic DNA of Trichoderma sp. TW21990-1 was extracted directly from the mycelia 20 using the Fungal DNA Mini Kit (Omega Bio-tek Inc., Norcross, GA, USA). The internal D r a f t 1 transcribed spacer rDNA (ITS), translation elongation factor 1-alpha (TEF1-α), and RNA 2 polymerase II subunit B (RPB2) gene sequences were amplified using the primer pairs ITS1 3 (5'-TCC GTA GGT GAA CCT GCG G-3') and ITS4 (5'-TCC TCC GCT TAT TGA TAT GC-3') 4 (White et al. 1990 ), EF1-728F (5'-CAT CGA GAA GTT CGA GAA GG-3') and TEF1-rev 5 (5'-GCC ATC CTT GGA GAT ACC AGC-3') (Carbone and Kohn 1999), fRPB2-5F (5'-GAT 6 GAC AGA GAT CAT TTC GG-3') and fRPB2-7cR (5'-CCC ATA GCT TGC TTA CCC AT-3') 7 (Liu et al. 1999) , respectively. All PCR reaction mixtures and conditions followed those outlined 8 previously described. The amplified PCR products were separated on a 0.8% agarose gel, followed 9 by purification with Omega Gel Extraction Kit. The purified PCR products were sequenced by 10 Sangon Biotech Co. (Shanghai, China). was prepared with 0.5% Triton X-100 supplemented to inhibit colony overexpansion, and a 5-mm 6 inoculum plug of TW21990-1 was placed in the middle of Petri dish. All plates were incubated at 7 25°C in the dark for 7 days and diffusion zone diameter was measured.
8
Greenhouse experiment
9
The biocontrol effect of Trichoderma sp. TW21990-1 against tomato damping-off caused by P. because there were no significant differences. The means were compared using Duncan's multiple 10 range test (DMRT), and significant differences were identified with the least significant difference 11 test at p < 0.05 was considered statistically significant.
12
Results
13
Morphological characteristics
14
As the second largest freshwater lake in China, Dongting Lake has a surrounding wetland about 15 600,000 ha which is a dynamic land-sea transition zone with rich biodiversity (Chen et al. 2017) . description of TW21990-1 is presented in Table 1 and Fig. 1 .
Three different media of PDA, CMD, and SNA were used for cultivation of TW21990-1. As 2 summarized in Table 1 , the colonies on PDA were uniform with dense and velvety aerial PDA after 2 days, 7.3-12.6 μm × 5.3-9.7 µm (n = 50) in size.
5
All these morphological characteristics indicated Trichoderma sp. TW21990-1 belonged to 6 Section Pachybasium (Bissett 1991), however there were also significant differences with other 7 species of this section, especially with the distinct blue-green pigment and two types of conidia.
8
The identification of TW21990-1 need to further combine with phylogenetic analysis. The phylogenetic tree, created using multigene dataset of ITS, TEF1-α, and RPB2, also placed 19 TW21990-1 at a distant genetic relationship with other Trichoderma species known so far (Fig. 2) .
20
In the phylogenetic tree, 31 Antagonistic activity of TW21990-1
12
The in vitro antagonistic activity of T. cyanodichotomus TW21990-1 against various plant 13 pathogens were evaluated by dual culture assay on PDA plates. As shown in Table 2 showed strong biocontrol efficiency against damping-off compared to inoculated control (Fig. 5 D r a f t
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